Effect of CXCL12-expressing viral hemorrhagic septicemia virus replicon particles on leukocytes migration and vaccine efficacy in olive flounder (Paralichthys olivaceus).
Viral replicon particles are single-cycle viruses defective for function(s) needed for viral replication, which allow them to be recognized as a safer form for the vaccination of animals compared to attenuated live viruses. However, deletion of genes that are critical for the induction of protective immunity can diminish the vaccine potential of viral replicon particles. Therefore, the manipulation of viral replicon particles to produce a molecular adjuvant can be a way to increase immunogenicity of vaccines based on viral replicon particles. Chemokines are a class of chemotactic cytokines that control the migration of diverse cells of vertebrates. CXC chemokine ligand 12 (CXCL12) binds to a receptor CXCR4, and CXCL12-CXCR4 signaling plays an important role in the migration of hematopoietic cells during embryogenesis and the attraction of leukocytes. In the present study, to evaluate the possible use of CXCL12 as a molecular adjuvant for an rVHSV-ΔG vaccine and to know differences between CXCL12a and CXCL12b in the adjuvant ability, we rescued VHSV replicon particles that are expressing olive flounder CXCL12a, CXCL12b, or eGFP (rVHSV-ΔG-CXCL12a, rVHSV-ΔG-CXCL12b, or rVHSV-ΔG-eGFP), and compared the ability to attract olive flounder leucocytes and to induce protection against a VHSV challenge. In the leukocytes migration assay, supernatants collected from cells infected with rVHSV-ΔG-CXCL12a and rVHSV-ΔG-CXCL12b showed significantly higher ability to attract olive flounder leukocytes than the supernatant of cells infected with rVHSV-ΔG-eGFP. Moreover, the significantly higher number of leukocytes were attracted to rVHSV-CXCL12a supernatant compared to rVHSV-CXCL12b supernatant, suggesting that CXCL12a would be more appropriate for the induction of immunity than CXCL12b in olive flounder. In the immunization experiment, olive flounder immunized with rVHSV-ΔG-CXCL12a showed significantly higher survival rate than fish immunized with rVHSV-ΔG-CXCL12b or rVHSV-ΔG-eGFP. In addition, fish immunized with rVHSV-ΔG-CXCL12a showed the highest serum neutralization activity. These results suggest the availability of CXCL12a for a molecular adjuvant of vaccines based on VHSV replicon particles.